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Electrolyte drink concentrate 

This invention relates to an electrolyte drink useful for replenishing the major constituents lost 
from body fluids as a result of metabolic processes. While the drink is mainly intended for use by 
humans and is described in that context, it is to be understood that it can equally be used by animals 
such as horses and dogs. 
s There are presently a substantial number of electrolyte drinks on the market which are alleged to 
replenish essential electrolytes and water lost from the body during physical activity. Such products are, 
however, generally unpalatable and do not, in fact, satisfy the body completely by replenishing all the 
essential constituents which are lost 

It is therefore an object of the invention to provide a drink which overcomes these defects and, 
to furthermore, permits quick recovery of the body following strenuous activity. 

The invention is based upon a number of new discoveries and known scientific data which can be 
summarized as follows: 

(1 ) The unpleasant taste of electrolytes in drinks can be masked by carefully balancing the relative 
ratios of the electrolytes. 

is (2) Electrolytes in correct physiological quantities increase the efficiency of the body to utilize 
glycogen and improve muscular activities. 

(3) Against the traditional concept that massive protein intake will efficiently increase muscular 
glycogen storage, experimentation in racing animals indicates that carbohydrates such as a simple 
combination of sucrose, glucose and citrate in the presence of electrolytes is a more efficient glycogen 

20 source. Carbohydrate as a glycogen source induces less stress in the metabolic system. 

(4) The role of potassium is extremely important in oral electrolyte therapy to combat stress and in 
sugar absorption in the gastro intestinal tract. Clinical observations of racing animals and athletes 
performances indicates potassium deficiency is far more common. Supplementation in correct 
quantities and qualities reduces physical and metabolic stress and improves performance. 

25 (5) Potassium other than in the form of potassium chloride induces potassium deficiency and 
alkalosis. Use of potassium citrate; gluconate, carbonate or phosphate as the potassium source is not 
suitable. 

(6) Oral magnesium has to be provided at a level of three times the required theoretical level as 
only one third is absorbed through the intestine. 
30 (7) Supplementation of pyridoxine in high doses and in combination with ascorbic acid greatly 
reduces the stress effect on the metabolic system of the body by increasing the metabolic 
"Purification" process in the liver and kidney. 

(8) Buffer agents can improve glycogen utilization. 

(9) Physical stress induces metabolic alkalosis and not metabolic acidosis as commonly believed. 
3S The presence of acid in the urine does not conclude the body is acidotic. 

(10) Hydrated ions such as phosphate ions cannot be replaced by their chemically equivalent 
anhydrous salt. e.g. Sodium phosphate B.P. (Na 2 HP0 4 . 12H 2 0) cannot be substituted by Na 2 HP0 4 
anhydrous. Experimentation indicates that although both are chemically identical when dissolved in 
water, they do not perform the same physiologically. The water of crystallisation in the case of sodium 

40 phosphate B.P. is chemically attached to the phosphate ion. It is in such a form that the intracellular 
substrate can utilize the phosphate as a buffer. Dissolving sodium phosphate anhydrous in water does 
not necessitate the attachment of water molecules to the phosphate ion. In fact this process of 
hydration is performed intracellular^, and requires energy. Ingestion of anhydrous sodium phosphate 
leads to additional stress on the intracellular substrate and dehydrates the cells. However, if sodium 

45 phosphate B.P. is used as a source of phosphate and buffer, the intracellular substrate can utilize the 
available phosphate ion readily. 

According to the present invention there is provided a mixture suitable for reconstituting with 
water to form a highly palatable drink which comprises sodium ions which have been derived from 

SQ sodium chloride, potassium ions which have been derived from potassium chloride, magnesium ions 
which have been derived from magnesium sulphate, chloride ions, sulphate ions, phosphate ions 
produced upon the dissolution of hydrated disodium hydrogen phosphate and hydrated sodium di- 
hydrogen phosphate in aqueous solution, citrate ions, sucrose, dextrose, ascorbic acid and pyridoxine, 
wherein the relative ratio of the ions sodium:potassium:magnesium:chloride:sulphate:phosphate is 5 — 

6B 7:3 — 5:1 — 3:5 — 6:1 — 3:5 — 7 calculated on a milliequivalent basis. 

If desired a flavouring agent such as 'TRUSIL" LEMON ELITE (the registered trade mark of a 
commercial lemon flavouring agent supplied by Bush, Boake & Allen), may be incorporated in the 
mixture to provide a particularly pleasant flavour on the palate. Artifical sweeteners, colourings and pre- 
servatives may likewise be incorporated. 

60 The phosphate and the citrate present in the mixture also function as a buffer system to maintain 
the drink within a desirable pH range. This pH range is preferably 6.8 to 7.4. 

Preferably, the sucrose, dextrose and citrate is present in sufficient quantity to provide 3.4 Kcal of 
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energy for every gram of mixture. This energy may be supplied by a mixture of 0.48 gram of sucrose, 
0.318 gram of dextrose, 42 mg. of citric acid and 12 mg of sodium citrate. 

The quantity of ascorbic acid is preferably 1 0 mg for every gram of concentrate and the pyridoxine 
is ideally present in an amount of 2.5 mg per gram of concentrate. 
5 The drink which is produced from the mixture according to the present invention has the following 
properties: 

(a) There is no saline taste as in conventional electrolyte drinks. 

(b) It is a complete electrolyte replacement in the sense that it caters for the complete needs of 
the body physiologically. The electrolytes presented are balanced to the natural body daily require- 

io ment This enables the body to absorb and use the electrolyte raw material to repair or replenish any 
deficiency and aid the body to quick recovery from stress. 

(c) It contains a series of simple carbohydrates, viz. sucrose, dextrose and citrate, as a readily 
usable energy source. The body can make use of this immediately or build up the glycogen depot in the 
liver or muscles. The high glycogen level in the liver protects the liver and reduces cholesterol 

15 production. 

(d) It provides a detoxifying effect mainly due to the presence of pyridoxine and ascorbic acid 
which aids the liver to efficiently metabolise and dispose unwanted harmful materials (alcohoi, nitrogen 
waste etc.). 

(e) The feeling of thirst, is stimulated both by a lower extracellular volume and a high plasma 
20 osmolarity. The present drink contains balanced electrolytes to provide for immediate adjustments, and 

hence satisfies the sensation of thirst. 

(f) It provides potassium and sodium in its natural form of chlorides, and magnesium as sulphates 
as in the correct daily body requirement ratio. In addition, the phosphate rapidly helps to restore the 
body fluid to neutrality. 

25 (g) It provides the blood with glucose. Unused glucose is automatically converted to glycogen and 
stored in the liver or muscle. It has generally been misunderstood that to increase glycogen storage to 
the maximum, vast quantities of protein should be ingested. However to convert protein to glycogen 
involves far more complicated and energy demanding metabolic processes. This is highly inefficient and 
wasteful of energy. In addition excess nitrogen waste from protein digestion also increases the demand, 

30 on the liver and kidney waste disposal system as excess nitrogen waste has to be dealt with to main- 
tain the body free of metabolic alkalosis. In cases of potassium deficiency, the presence of ammonia 
enhances the metabolic alkalosis stress on the body buffering systems. In severe cases, this can be the 
major cause of kidney impairment. This fact has been repeatedly proven to be correct in racing grey- 
hounds which have a diet consisting of a vast excess of meat and are subjected to severe racing stress. 

35 (h) It improves the energy efficiency in trie body. In Sydney University, athletes were required to 
perform a set work load in a given time under controlled laboratory conditions. Measurement of the 
heat generation by the body was used as a tool to measure the efficiency of the muscles to perform the 
work. The result was that the body temperature rise was significantly less when the present drink is 
ingested half an hour before the workout, as compared to a salt and dextrose mixture, water, fruit juice, 

40 beer and a known brand of electrolyte supplement. Body weight loss was also dramatically reduced. 

(i) Potassium being a major intracellular component is provided in drink formulation. A depletion 
of potassium leads to a decrease in action potential of muscle and also causes metabolic alkalosis. The 
present drink overcomes this problem. 

(j) It supplies the two natural body buffers, viz. the phosphate buffer and the citrate buffer. 

45 Ik) It counteracts the effect of alcohol by providing vitamins B6 and C to aid alcohol metabolism in 

liver, increasing glycogen storage in the liver which acts as a protectant, replacing electrolytes lost, 
restoring the glucose level in the blood which supplies the brain, providing buffers to aid alcohol by- 
product disposal and neutralising excess gastric hydrochloric acid secretion caused by alcohol irritation 
on the stomach wall. 

so (|) Diarrhoea and vomiting causes severe dehydration through loss of water and electrolytes. The 
present drink replenishes such losses and restores body fluid volume and osmolarity. 
(m) it is a balanced mineral source. 

A preferred embodiment of the invention will now be described in the following example. 
55 Example 

A first mixture was prepared by blending 480 mg of disodium hydrogen phosphate 
(Na 2 HP0 4 . 12H 2 0) with 4.8 g of sucrose and 3.18 g of dextrose. 

A second mixture was prepared by blending the following ingredients in the stated amounts. 
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Sodium Chloride 69.6 mg. 

Potassium Chloride 288.0 mg. 

Magnesium Sulphate (anhydrous) 148.0 mg. 

Sodium Citrate 1 20.0 mg. 

Sodium Acid Phosphate 111.6 mg. 

Ascorbic Acid 100.0 mg. 
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Pyridoxine Hydrochloride 250 m 9- 

Citric Acid 420.0 mg. 

Lemon Flavouring 257 - 8 m 9- 

5 The two mixtures were then blended together and milled to 100 mesh size to form a drink 
concentrate containing, for each 10 gm., 6.1 mEq sodium ions, 3.85 mEq potassium ions 2.47 mEq 
magnesium ions, 5.0 mEq chloride ions, 2.47 mEq sulphate ions, 6.25 mEq phosphate ions, and 7.22 

mEq citrate ions. , 
The product was a drink concentrate suitable for reconstituting with water to form a palataDie 

to drink. 
Claims 

1. A mixture suitable for reconstituting with water to form a drink which comprises sodium ions 
which have been derived from sodium chloride, potassium ions which have been derived from 
potassium chloride, magnesium ions which have been derived from magnesium sulphate, chloride ions, 

15 sulphate ions, phosphate ions produced upon the dissolution of hydrated disodium hydrogen phosphate 
and hydrated sodium dihydrogen phosphate in aqueous solution, citrate ions, sucrose, dextrose, 
ascorbic acid and pyridoxine, wherein the relative ratio of the ions sodium:potassium:magne- 
sium:chloride:sulphate:phosphate is 5—7:3—5:1—3:5—6:1—3:5—7 calculated on a milli- 
equivalent basis. 

2. A mixture as claimed in claim 1 and including a flavouring agent. 

3. A mixture as claimed in claim 1 or 2 and including an artificial sweetner and/or colouring and/or 
preservative. , . , u 

4. A mixture as claimed in any one of claims 1 to 3 which when reconstituted with water has a pH 
which is buffered within the range of 6.8 to 7.4. m 

5. A mixture as claimed in any one of claims 1 — 4 which contains a sufficient quantity of sucrose, 
dextrose and citrate to provide 3.4 Kcal of energy for every gram of mixture. 

6. A mixture as claimed in claim 5 wherein for every gram of mixture there is 0.48 gram of 
sucrose, 0.31 gram of dextrose and 7.22 milliequivalents of citrate. 

7. A mixture as claimed in any one of claims 1—6 wherein for every gram of mixture there is 10 
mg of ascorbic acid and 2.5 mg of pyridoxine. 

8. A mixture as claimed in claim 1 which comprises 6.1 mEq sodium ions, 3.85 mEq potassium 
ions, 2.47 mEq magnesium ions, 5.0 mEq chloride ions, 2.47 mEq sulphate ions, 6.25 mEq phosphate 
ions, 7.22 mEq citrate ions, 1 00 mg ascorbic acid, 25 mg pyridoxine, 4.8 g sucrose, 3.1 g dextrose, and 
lemon flavouring q.s., per 10 grams of mixture^ 

9. A drink concentrate as claimed in claim 8 which comprises {for each 10 gm.): 

Sodium Chloride 69 - 6 m 9 

Potassium Chloride 288 -° m 9 

Magnesium Sulphate 148 *° m 9 

40 Sodium Citrate 120.0 mg 

Disodium hydrogen Phosphate 480.0 mg 

Sodium dihydrogen phosphate 111.6 mg 

Ascorbic acid 100 -° m 9 

Pyridoxine Hydrochloride 25.0 mg 

45 Citric Acid 420.0 mg 

Sucrose 4 - 8 9 m 

Dextrose 3/I8 gm 

Lemon Flavouring 257.8 mg 

so PatentansprQche 

1. Zur Wiederaufbereitung mit Wasser zu einem Getrank geeignetes Gemisch mit von Natrium- 
chlorid herruhrenden Natriumionen, von Kalium herruhrenden Kaliumionen, von Magnesiumsulfat her- 
ruhrenden Magnesiumionen, Chloridionen, Sulfationen, beim Auflosen von hydratisiertem Dinatrium- 
hydrogenphosphat und hydratisiertem Natriumdihydrogenphosphat in waSriger Losung gebildeten 

55 Phosphationen, Citrationen, Saccharose, Dextrose, Ascorbinsaure und Pyridoxin, wobei das auf Milli- 
aquivalentbasis Berechnete relative Verhaltnis der lonen Natrium zu Kalium zu Magnesium zu Chlorid 
zu Sulfat zu Phosphat 5—7:3—5:1—3:5—6:1—3:5—7 betragt 

2. Gemisch nach Anspruch 1, dadurch gekennzeichnet, date es einen Geschmacksstoff enthalt 

3. Gemisch nach Anspruchen 1 oder 2, dadurch gekennzeichnet, daS es.ein kunstliches SQI5- 
G0 ungsmittel und/oder ein Farbemittel und/oder ein Konservierungsmittel enthalt. 

4. Gemisch nach einem der Anspruche 1 bis 3, dadurch gekennzeichnet, daS es nach dem 
Wiederaufbereiten mit Wasser ein Getrank eines im Bereich von 6,8 bis 7,4 gepufferten pH-Werts 

liefert. J n . , ^ . 

5. Gemisch nach einem der Anspruche 1 bis 4, dadurch gekennzeichnet, dafc es soviel Saccna- 
65 rose, Dextrose und Zitrat enthalt, das pro Gramm Gemisch 3,4 Kcal geliefert werden. 
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6. Gemisch nach Anspruch 5, dadurch gekennzeichnet, da& es pro Gramm 0,48 g Saccharose, 
0,31 g Dextrose und 7,22 Milliaquivalente Citrat enthalt. 

7. Gemisch nach einem der Anspruche 1 bis 6, dadurch gekennzeichnet, daB es pro Gramm 10 
mg Ascorbinsaure und 2,5 mg Pyridoxin enthalt. „ 

5 8. Gemisch nach Anspruch 1, dadurch gekennzeichnet, daS es 6,1 mAg Natriumionen, 3,85 mAq 
Kaliumionen, 2,47 mAq Magnesiumionen, 5,0 mAq Chioridionen, 2,47 mAq Sulfationen, 6,25 mAq 
Phosphationen, 7,22 mAq Citrationen, 100 mg Ascorbinsaure, 25 mg Pyridoxin, 4,8 g Saccharose, 3,1 
g Dextrose und eine zum Auffullen auf 10 g Gemisch ausreichende Menge Zitronengeschmacksstoff 

enthalt. . • „ _ . .. - rt x 

jo 9. GetrSnkekonzentrat nach Anspruch 8, dadurch gekennzeichnet, dais es auf jeweils 10 g Ge- 
misch folgende Bestandteile in folgenden Mengen enthSIt: 

Natriumchlorid 6 ;M> mg 

Kaliumchlorid 288,0 mg 
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Magnesiumsulfat 148 £ m 9 

Natriumcitrat 120,0 mg 

Dinatriumhydrogenphosphat 480,0 mg 

Natriumdihydrogenphosphat 111,6 mg 

Ascorbinsaure 100 '° mg 

Pyridoxinhydrochlorid 25,0 mg 

Zitronensaure mg 

Saccharose 4 ' 8 9 m 

Dextrose 3 ' 1 ° 9 m 

Zitronengeschmacksstoff 257,8 mg 

Revendications 



1. MeMange approprie* d la ^constitution avec de I'eau pour former une boisson qui comprend des 
ions sodium qui ont ete obtenus £ partir de chlorure de sodium des ions potassium qui ont ete obtenus 

30 a partir de chlorure de potassium, des ions magnesium qui ont ete obtenus d partir de sulfate de 
magnesium, des ions chlorure, des ions citrate, des ions phosphate produits par dissolution de phos- 
phate disodique hydrate" et de phosphate monosodique hydrate en solution aqueuse, des ions citrate, 
du saccharose, du dextrose, de I'acide ascorbiique et de ia pyridoxine, dans lequel le rapport relatif des 
ions sodium:potassium:magnesium:chlorure:sulfate:phosphate est de 5 — 7:3 — 5:1 — 3:5 — 6:1 

35 3 : 5 — 7 calcul6 sur une base de milliequivalents. 

2. Melange suivant la revendication 1 et contenant un agent aromatisant. 

3. Melange suivant les revendications 1 ou 2 et contenant un Sdulcorant artificiel et/ou un 
colorant et/ou un conservateur. . , 

4. Melange suivant I'une quelconque des revendications 1 a 3, qui lorsqu il est reconstitue avec 
40 de I'eau, a un pH qui est tamponne" dans Tintervalle de 6,8 d 7,4. 

5. M6lange suivant I'une quelconque des revendications 1 £ 4, qui contient une quantity suffi- 
sante de saccharose, dextrose et citrate pour fournir 3,4 Kcal d'6nergle pour chaque gramme de 

melange. AQ 

6. Melange suivant la revendication 5, dans lequel pour chaque gramme de melange, it y a 0,4b g 
45 de saccharose, 0,31 g de dextrose et 7,22 milliequivalents de citrate. 

7. Melange suivant I'une quelconque des revendications 1 — 6, dans lequel pour chaque gramme 
de melange; ii y a 10 mg d'acide ascorbique et 2,5 mg de pyridoxine. „ oc: . 

8. Melange suivant la revendication 1, qui comprend 6,1 m6q d'ions sodium, 3,85 meq d ions 
potassium, 2,47 m6q d'ions magnesium, 5,0 meq d'ions chlorure, 2,47 meq d'ions sulfate, 6,25 meq. 

50 d'ions phosphate, 7,22 m6q. d'ions citrate, 100 mg d'acide ascorbique, 25 mg de pyridoxine, 4,8 g de 
saccharose, 3,1 g de dextrose et de I'ar6me de citron, q.s. pour 10 g de melange. 

9. Concentre de boisson suivant la revendication 8, qui comprend (pour 10 g): 

Chlorure de sodium J>9,6 m 9 

Chlorure de potassium 288,0 mg 

Sulfate de magnesium 14 °,0 mg 

Citrate de sodium j20,0 mg 

Phosphate disodique 4 °0'0 m 9 

Phosphate monosodique IXl'n m9 

Acide ascorbique m 9 

Chlorhydrate de pyridoxine mg 

Acide citrique 42 ^0 m 9 

Saccharose 4 '® 9 

Dextrose „ 3 : 1 Q 8 9 

65 Arome de citron 257 ' b m 9 
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